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ABSTRACT

The Alblemarle Sound area supports the principal striped bass population
in North Carolina. Nets were fished during 1984-1986 to characterize and
evaluate the Albemarle Sound gill net fishery. Replicate gill nets of 2.5
through 5.5 inches stretched mesh were fished in different locations,
to determine impacts on striped bass conservation. Efforts to direct for
other species without capturing striped bass were not successful. The summer
and fall striped mullet and flounder gill net fisheries, as regulated, should
have a minimal impact on striped bass. Recent revisions in the fall fishery
for white perch and striped bass have provided for additional striped bass
protection without severely reducing the potential harvest of other species.
The 3.5 inch net is the predominant gear used by Albemarle Sound fishermen
targeting for white perch and striped bass. The 14 inch total length minimum
size limit for striped bass and 3.5 inch mesh nets compliment each other.
Approximately 70% of the striped bass taken in 3.5 inch mesh are between 14
and 16 inches (TL) and of age groups I+ or II. Catch-per-unit-of-effort
(CPUE) data show the continued use of the 3.5 inch net is essential to a
multispecies gill net fishery. No changes were recommended for the spring
gill net season. A regression equation was developed to determine the striped
bass length for which a mesh size is most efficient. Other species captured
were enumerated and measured to determine gill net selectivity and efficiency.
Other recommendations to the N.C. Marine Fisheries Commission included: (1)
conservative use of the October striped bass season proclamation to allow
additional growth and reduce spoilage, (2) opening of the striped bass season
when the regular gill net season begins to reduce discard, (3) no changes in
gill net stretched mesh size, and (4) additional data collection from the late
spring gill net fishery is needed to evaluate further protection measures for
mature (spawning stock) striped bass.



INTRODUCTION

Declines in the Atlantic coast stocks of striped bass, Morone saxatilis,

particularly the Chesapeake stock, began in the early 1970s and have continued
into the 1980s. During the same time period, degraded water quality in
western Albemarle Sound contributed to the decline of several area fisheries.
Reduced harvest, both commercial and recreational, and a perceived decline

in production of striped bass (e.g. year class success - juvenile index
(Street 1986, ASMFC 1987)) prompted legislative and administrative actions

in order to reverse the decline. The Chafee Emergency Striped Bass Amendment
(P.L. 96~118), an amendment to The Anadromous Fish Conservation Act (P.L.
89-304), created the Emergency Striped Bass Study program. The objectives of
this program were to conduct research to identify factors contributing to the
striped bass decline, monitor the stocks, and assess the economic consequences
of the decline (ASMFC 1987).

The Striped Bass Fishery Management Plan, prepared in 1981 by the
Atlantic State Marine Fisheries Commission (ASMFC) as part of their Interstate
Fisheries Management Program (ISFMP), was designed to provide a coordinated
framework to speed the recovery of East Coast stocks. Implementation of the
"Plan" was mandated by Congress in The Atlantic Striped Bass Conservation Act
(PL 98-613) passed in 1985. States not complying with the "Plan" were subject
to federal pre-emption and a possible moratorium on striped bass harvest.

The North Carolina Marine Fisheries Commission is responsible for
regulating the commercial and recreational harvest of finfish and shellfish
in internal coastal waters (joint and coastal waters) and the Territorial Sea
of North Carolina. The North Carolina Wildlife Resources Commission is
responsible for regulating the recreational harvest of fisheries in joint and
inland waters. The two commissions cooperatively manage the fishery resources
in joint waters, Meetings and hearings are held annually by the commissions
to solicit public input on proposed management actions recommended by their
respective agencies. North Carolina instituted the 14 inch total length (TL)
minimum size required for internal waters, closed the ocean fishery in 1985,
and has been officially found in compliance with the ASMFC Striped Bass
Interstate Management Plan.

The commercial fisheries of the Albemarle Sound basin have been extremely
important to the economy of the region since colonial times. Gill nets have



been a major gear used in the harvest of North Carolina finfish since the
early 1800's., In 1902 the United States Bureau of Fisheries reported that
107,190 gi11 nets worth $236,255 were used by North Carolina fishermen (Smith
1907). .
Over the last decade principal commercial gears for striped bass have been
anchor gill nets in the estuaries and rivers, with beach seines, trawls and
most recently drop or sink gill nets in the ocean (Street and Johnson 1977).
Gi1l nets are the predominant gear used in Albemarle Sound and account
for the majority of the landings for several species including striped bass.
In addition, striped bass are highly prized sport and food fish receiving
heavy fishing pressure from the recreational fishing community.
The overall objective of this project was to collect information on the

- varied and complex gill net fisheries of the Albemarle region and to evaluate

the management options available for a continued fishery with striped bass
conservation measures. Data collected during the project were used throughout
the regulatory process, which led to; (1) the adoption of the 14 inch TL
minimum size limit for striped bass and (2) revisions in the summer and fall
gill net season regulations for striped bass conservation. Specific
objectives of the gill net project were:

(1) to evaluate the size, age, and sex of striped bass taken in the

existing Albemarle Sound gill net fisheries,

(2) to evaluate size composition of other commercially important species
harvested by gill nets,

(3) to evaluate the potential for directing gill net effort towards
species other than striped bass,

(4) to evaluate the management options available with respect to the
gill net fishery,

(5) to collect data so that management agencies have a better
undﬁrstanding of the complexity of the Albemarle Sound area gill net
fishery. :

STUDY AREA

Albemarle Sound, a shallow estuary 60 miles long and 3.5 to 15 miles
wide, is characterized by extensive nearshore shoal areas (1.0 to 6.0 feet)
which abruptly drop to deeper waters (7.0 to 25.0 feet). The Roanoke and
Chowan Rivers are the major tributaries to the Albemarle Sound. These and
other tributaries are bordered by extensive gum-cypress swamps. Albemarle
Sound and tributaries are further described in Street et al. (1975).



METHODS AND MATERIALS

Replicate 40 and 80 yard anchor gill nets of selected stretched mesh
sizes were fished perpendicular to shore in a manner traditional to Albemarle
Sound. Fishing was conducted in locations (Figure 1) being utilized by area
commercial fishermen.

Both the shoal areas and the deeper channel waters were fished during the
study. Nets fished on the shoal areas were classified as; "FIN" = floating
inside the shoal area and fishing the entire water column. Nets set outside
the shoal areas in deeper water were classified as; (1) "FO" = floating net
outside the shoal area, with the net fishing from the surface to the depth of
the net in the water column or, (2) "SO" = sink net outside the shoal area,
with the lead line resting on the bottom and the net fishing the water column
the depth of the net. Replicate nets of specific sizes were fished in
different areas (FIN compared to FO or SO) and in different manners in the
same areas (FO compared to SO), such that seasonal species utilization of
different habitats and different portions of the water column could be
documented and used in management decisions.

Areas fished, net placement, stretched mesh sizes, and net length were
varied according to seasonal regulations and fisheries., Table 1 contains
information on the seasonal fisheries and the gears used during the project.
A1l nets were not fished during the specified times in the plan of work
because of purchasing and construction delays. In order to approximate the
gears used, area commercial fishermen were contacted relative to net materials
and construction techniques. Nets were constructed by two commercial net
makers from the Albemarle area. Specifications on twine size, mesh depth, and
construction information for gill nets are contained in Table 2. An area
commercial fisherman was contracted to fish the nets and collect data with the
assistance of Division of Marine Fisheries personnel.

Weather permitting, fishing was conducted for two six-day periods (10 net
days) during each month October - May and for two five-day periods (8 net
days) each month June - September.

A1l striped bass collected were counted and, if possible, measured. Some
fish could not be measured due to predation by crabs and decomposition.
Striped bass were measured fork length (FL) and total length (TL) in
millimeters (mm), weighed in kilograms (kg), sexed (Sykes 1958), and scales
taken for ageing. Even though measurements of striped bass were taken in
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Table 1. Stretched mesh sizes, net length, and seasons fished during gill net

project, Albemarle Sound, N.C.

Season Fall Spring
(October-December) (January-May)
Net length 40 yard 80 yard 80 yard
Stretched
mesh size 2.5%
(inches)
3.0* 3.0%*
3.5 3.5
3.75 3.75
4.0 4.0
4,25 4,25
4.5 4.5

Summer
(June=-September)

40 yard 80 yard

2.5%
3.0*

5. .Q¥%*

5, Gxk*

* referred to as "mullet net"

** referred to as "river herring net"

*** peferred to as "flounder net"
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millimeters, for discussion purposes all metric measures are converted to
English units (see Figures 2-28 for corresponding Tengths in millimeters and
inches). Striped bass were not aged by sex because data presented in Harriss
et al. (1985) shows little difference in growth rate between sexes for fish
age VI or Tless, '

Gizzard shad and crevalle jack were counted and size range recorded by
mesh size. Blue crabs captured in the nets were counted, but not measured.
Other species collected were identified and important commercial and
recreational species were measured (TL or FL). Flounder less than 11 inches
(TL), minimum legal size limit, were noted.

Data contained in length-frequency and year-class distribution figures
show relative distribution of specific size and age groups of striped bass for
each mesh size. Tables show species composition, number of fish, percent of
total catch by net type, length range, and means for specific mesh sizes.

RESULTS AND DISCUSSION

Fall and Summer Striped Mullet Fishery

During September 1984 net fishing began in Pasquotank River with 2.5 inch
nets which are primarily set for striped or "jumping" mullet (Mugil cephalus)
in the shoal areas of the sound and rivers. '

The small mesh 2.5 and 3.0 inch "mullet nets" had been the topic of
considerable controversy regarding their potential impact on striped bass less

than 14 inches (TL). The N.C. Marine Fisheries Commission under increased
pressure to institute striped bass conservation measures had passed a
stringent regulation on the use of mullet nets in the fall 1984. Area
fishermen appealed this decision and the Commission repealed the regu]atioh
replacing it with a compromise measure which requires that mullet nets be "
attended [15 NCAC 3B .0401(2)] at all times. The attendance provision allows
the live release of striped bass taken in this gear. Current regulations also
prohibit the sale of striped bass and the possession of fish which are taken
by commercial fishing gear during the summer season (June - September). Data
collected during September supported the original intent of the "mullet net"
regulation by showing that undersize (1ess than 14 inches TL, age I+) striped
bass were captured in sufficient numbers for concern (Figure 2, 100% <14 in).
Data collected on other commercially important species taken during this
period are presented in Table 3.
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Figure 22. Length-frequency and year class (1982, 1983, 1984) distribution of

striped bass captured in 80 yard 3.75 inch stretched mesh gill nets,
by number and percent, during January-May 1986, Albemarle Sound area,
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Table 3. Number of fish, percent of total catch, length range, and mean
Tength for commercially important species caught by an 80 yard/2.5
inch stretched mesh "mullet" gill net set for 3 net days and a 40
yard/2.5 inch gill net fished for 8 net days during September 1984,
Pasquotank River, N.C. (Striped bass and flounder measurements in
total length (TL), all other species in fork length (FL).)

Percent Length Mean
Number of fish of range Tength
Species catch (mm) (mm)
Striped bass (44)” 48 21.2 254-340 300
White perch (48) 81 35.7 185-278 210
Striped mullet (88) 89 39.2 218-300 253
Catfish (3 3 1.3 230-390 285
Yellow perch (0 1 0.4 - -
Spot (1) 1 0.4 167 167
*%
Flounder (2 2 - 0.9 270-275 273
Gizzard shad (1) 2 0.9 205 205

Total fish (187) 227 100.0

* () denotes number of measurable fish
** 2 flounder less than 11 inches (legal limit).
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Mullet nets of 2.5 inch stretched mesh were also fished during October -
December, 1984. One mullet net was set in a traditional manner floating in
the shallow shoal waters nearshore (FIN net). Another net was fished on the
bottom in deep water outside the shoal area in a non-traditional manner for
mullet nets (SO net). Nets were set in this manner to determine which species
utilize the two different habitats and the effectiveness of traditional mullet
nets on striped mullet, striped bass and other species. Traditional mullet
(FIN) nets were very effective in capturing striped mullet, white perch
(Morone americana), striped bass, and spot (Leiostomus xanthurus) (Table 4).

Sink (SO) nets were most effective in capturing white perch, spot, and gizzard
shad (Dorosoma cepedianum).

Mullet nets of 2.5 and 3.0 inch were fished during October 1985. These
nets were set to determine if a difference existed between a floating net
set for mullet in shoal waters (FIN) and a floating net set in the deeper
outside waters (FO). Floating outside (FO) nets are not effective in
capturing mullet, but are efficient in the capture of striped bass Tables 5
and 6. Figures 3, 4 and 5 contain the respective length-frequencies and year
classes for striped bass caught in mullet nets during the falls of 1984 and
1985. Most of the striped bass were less than 14 inches total Tength and were

age I+ (18 to 20 months old).

Tables 7 and 8 contain data collected from "mullet nets", 2.5 and 3.0
inch, fished during June - September 1985 and June 1986. These data continue
to support the effectiveness of "FIN" nets on striped mullet and the potential
impacts on undersize striped bass, therefore regulations which require
full-time attendance at these nets does contribute to striped bass
conservation efforts. Striped bass year class and length-frequency data for
the summer season are contained in Figures 6, 7 and 8. The majority of
striped bass captured during the summer were age I+ (14 - 17 months old) and “
less than 14 inches (TL). a
Summer Flounder Fishery

Nets of 5.0 and 5.5 inch stretched mesh, which are primarily set floating
inside (FIN) for flounder (Paralichthys sp.), were evaluated to determine
impacts on large striped bass during the summer season., Six striped bass were
taken in 5.0 inch nets (Table 9) and no striped bass were taken in the 5,5
inch nets (Table 10). These nets did well on flounder, channel catfish
(Ictalurus punctatus), and white catfish (Ictalurus catus).
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Table 5. Number of fish, percent of total catch, length range and mean length
for commercially important species caught by 40 yard/2.5 inch
stretched mesh "mullet" gill nets (floating inside = FIN, floating
outside = FO) fished for 8 net days during October 1985, Albermarie
Sound, N.C. (Striped bass measurements in total length (TL), all
other species in fork length (FL).)

Number of fish Percent Percent Length Mean

October of catch of catch range Tength
Species FIN  FO FIN FO (mm) (mm)
Striped bass 10 14 14.7 51.9 265-408 353
White perch 8 6 11.8 22,2 198-234 209
Striped mullet 30 2 44.1 7.4 272-315 292
Bluefish 1 0 1.5 0 31 311
Hickory shad 0 1 0 3.7 249 249
Atlantic needlefish -1 0 1.5 0 607 607
Gizzard shad 3 0 4.4 0 184-194 -
Blue crab 15 4 22.0 14.8 - -
Total Fish 68 27  100.0 100.0




Table 6,
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Number of fish, percent of total catch, length range, and mean
length for commercially important species caught by 40 yard/3.0 inch
stretched mesh "mullet" gill nets (floating inside = FIN, floating
outside = FO) fished for 8 net days during October 1985, Albemarle
Sound, N.C. (Striped bass and flounder measurements in total length
(TL), all other species in fork length (FL).)

Number of fish Percent Percent Length Mean

October of catch of catch range length
Species FIN  FO FIN FO (mm) (mm)
Striped bass 28 59 24.0 61.4 312-486 357
White perch 13 9 11.1 9.4 218-331 243
Striped mullet 49 9 41.8 9.4 286-352 315
Catfish 2 0 1.7 0 356-433 395
Bluefish 2 4 1.7 4.2 252-400 344
Flounder 1 0 0.9 0 361 361
Gizzard shad 9 13 7.7 13.5 212-262 -
Blue crab 13 2 11.1 2.1 - -
Total Fish 117 96 100.0 100.0




31

)

*(3swp| (e6ol) seou} || uey3 sse| JOPUNOLS € xx
*poJsnsesuw sem Yo3ed (@303 UBYJ SSIL JI ‘YS}j o|qeJnsesw jo Joqunu sejousp ( ) x

0°001L mmm 0°001L mmmw mmh mmm mmm mmw mw mmm. mm mmm mmw mmw ysi4 (ejoj
- - v°g 19 S0l St 0 0 174 19 A L 8 gL ¥4 1€ qeJdd anig
- soe-L21 L°L 8 6'6 SHl 0 €t € ¥4 € 19 0 Y Z 8 peys pJezziy
0si 091 0 0 0°0 l 0 4 0 0 0 0 0 0 4] 0 ysijuid
0€? o%Z-81Lz 9°¢2 61 0°0 0 0 0 0 0 0 0 0 0 61 0 peys AJ4oxd K
808 0£9-68¢ 0°0 0 z°0 4 0 0 0 z 0 0 0 0 0 0 uoobunis ojjue|zy
otz 01z-0tZ 0°0 0 z°0 [4 0 0 0 A 0 0 0 0 0 0 yoJsad yoA|ls
- Z91-S0L %1 oL €T 14 0 0 L €7 6 oL 0 0 0 0 Roef a|eAsd]
0s? 8.2-0L1 S°C 8l 1°0 i 0 0 0 0 gL O 0 l 0 0 Leaexoew ys puedg
8t ole-461 S°L It %°0 9 { 0 (118 9 0 0 0 0 (v} 0 ysieapm
687 #9e-¢81L 0°0 0 4°0 *x9 0 0 0 4 0 0 0 € 0 L J48puno | 4
6€7 0ZE-SS1L %°t S¢ L°c 0y 0 4} € 118 0 L (YA | i [4 4930040 djjue|ly
881 o4Z-0Z1L 0°02 941 4°91 6tl 6 I8 6 s L 113 8¢ 8% 1 6L 30dg
65T SLE-9SL 8°S th 8°¢ 9s Y 0 6 ST ¢t 6l 9 [4% oL 0 ysgjenig
9¢l 9tl 0°0 0 10 l 0 0 0 0 0 0 0 0 0 13 poeasupydung
40? 422-8%1L 0°0 0 %°0 9 0 I'4 0 i 0 0 0 i 0 4 youad Mo[ |84
L TX4 LIS-I8L 0°% 67 g8°¢ Iy 0 1 1z S [4 9 l S S i ©ysiiae)
Q97 05¢€-22C S°0 4 6°S? 8.¢ 0 8 0 8¢l i (3] 3 <9 FA 6¢ 3oy |nu padiuas
96l (46S)x SWZ-S91 H°GH le€ 6°07 SO€E e 91l .l 6L 0 L€ S Ly 0zl 8t yoded e3iyn
067 Lih-0€Z 4°t 14 0°¢t £ Y 14 9 8 14 [4 s ‘S 6 4 sseq padiugs
(ww) (ww) 0d 04 NId Nid 04 NIi4d 04 NI4 04 NI4d 04 NId Od L1E| sa|oadg
yabus| obues yo3ed JO ysij yojed jJo  Ys}j 986} Sunf sequajdsg 3snbny Agnr eunpr
ueay yjbus juadsed (30| 3JUIDJBY |e3o} <861

(*(14) yabuay| x40 up sepoads Jeyzo (e “(71) yizbue| je303 up sjuswednsesw yoJed JeAljs pue

ysiyyeam fuepunoly ‘ueneosd ‘sseq padisig) °)°N ‘punos olJewsqly ‘9ggl ‘eunr pue gggl ‘Joquajdes - aunp Bupunp

skep jou 08 JOJ POysty (04 = apisano Bujpjeory “Ni4 = episui Burgeoly) s3au (116 ,30(LNW, Ysow payd3alls Youy
G*z/p4ek Of Aq jybneo satoeds juezdodwy Jojy yjbus| ueow pue ‘sbues yzbua| ‘yojeds (ej03 yo juedssad ‘ysiy jo Jequny °; aqe)



f..vw.tw_, Lesv Ly sdvuL L) Huyg 9vd| Supunl Ly Y %

*paJnseaw sem Yo3ed (303 ueyl $s9| $L ‘ysSij a(qednsesw Jo Jaqunu sejousp ( ) »

0°00L 0i5 0°00L 14748 3] 902 90z 987 19 134 gLl ZgT LEL [4A) ystd tejoj
™ - - - - - - - - - - - = =

- - 't 49 L6 144} 0 0 9l 8] Ll 8¢ l Sl \ 4 8z qeso anig
- £€9¢€-21l  s°LL 0oL %°€e €62 L 114 FAS €8 12 0L 0% 29 mw. Hi peys ptezz1p
294 294 0’0 0 1*0 L 0o o o o 0 1 0 0 0 o ujjmog
08, 08¢ z'0 l 0°0 0 0 0 0 0 i 0 0 0 ] 0 Jep esoubuon
06¢ 06€ 0°0 0 1°0 i 0 0 0 0 0 i Y 0 0 0 InoJ3 eas pejjodg
- ghl-gl  4°0 4 0°'0 0 0 0 0 (] [4 0 0 0 0 0 Roel e|jeasd)
€52 ¥9z-Z4  4°0 4 0°0 0 0 0 0 0 4 0 0 0 0 1] (e4asj0ew ys juedg
zee #6€-09L 670 S L*0 l o 0 S l 0 0 0 0 0 0 ystjiesy
8.7 06€-10Z 0°0 0 0" el 0 0 0 Z 0 9 0 y 0 1 Jepunoj4
€LT Sty-ISsL %L h €'Y 4s ] 9 € L Y 9 A 14 i L Joyeodd ofjue |3y
1A ¥4 whZ-0ZL  9°S [A L8 1ot [44 L[4 0 €€ 0 € 6 oL L € 3odg
10€ S0%-S91  L°Ot 19 8¢ A 0 0 4 91 81 1 14 ]} L oe L ysijantg
444 G9Z-08L 0°0 0 Z°0 14 0 [4 0 0 0 0 0 0 0 0 paasuydung
S92 48z-95¢ 'O 1 €°0 ] 0 4 o 0 0 0 0 l I i yodad moj oA
VATA LL6-991  ¢£°L h 0°t ST 0 8 113 9 ' 4 l [A L L ysiied
86¢C LLE-TST 1°z (43 6°6¢ 00s ki L6l 0 18 0 9¢ 0 L8 8 66 3a|nu padiJag
0€Z *(92Z) 0LZ-1L1L 0°0€ iZL 0°9 S €l Iy S0L Ol 0 € 9 1% Ly oL yodad a3 pum
z6¢ »(EW) E€ES-LLZ 8°S €e 0" €l € ki €2 9. i 4 0 o . 9 b sseq padiuyg
() (n) 04 0d NId Nid 04 NId 04 NIJ 04 Nid 04 Nid 04 Nid sa|oadg

yjbuay sbuea  yozed ysiy yojzed ysty aunp Jaqualaag 3shbny Ao aunp

ueay yabua jo texol  jo Lejol 29861 G861 '
EUELNER EUEENEN]

(*(1d4) yabua| xyuoj ul satdads sayjo ||e €(7]1) ybual |e303 U}l SjuBWAJNSEAW U|JMOq pue
no43 eas pajjods ‘ysigeam ‘aspunopy ‘uayeoss sseq padiaig) *)°N ‘punog sjuewaqly ‘9gsl sunr pue Ggel Jequejdag - aunp
Gutanp sfep j8u o8 Jo4 paysty (04 = apisano buijeoly *Nid = spisul Bulieoyy) s3su |16 391 Nuy, ysew payolauls

yout p°g/p4ek oy Aq 3ybned sajoads juejsodwi Joj yjbuay ueaw pue ‘abues yzbua| “yojed {e3o3 4o juadsad fysiy jo JaqunN *g ayqey



33

' . *(3twy| teba|) seyouy || ueyy sse| JOPuUnOlS BUQ x

0°00l 881 0°00l 967 14 €2 09 (A1} 9¢ €S th 65 L[4 61 ustd teiog
- - 9°8l 13 0°92 L 0 0 (49 (L] ol ¥4 S 6 8 L qeJd anig
- L0H-062 (AR 18 L6t 98 ot 0 e h 91 91 ¥4 9z 0 0 peys paezzpj
Z6¢ [4:33 0 0 £°0 L 0 i 0 0 0 0 v} 0 0 0 peaysdaayg
L€z 182-9L1 L't L 0 0 0 0 0 0 S 0 [ 0 0 0 LeJayoew ysjuedg
[4%4 ziz 0 0 €0 l 0 0 0 0 | 0 0 ] i ] (] 3odg
192 8EE-TL1 '€ 9 0°€ 6 4 9 0 1 : L 0 € l 0 0 J493e0Jd ojjue 3y
€97 00%-002 1°2 L] LS Ll 0 0 0 st -2 4 i 0 ! 0 ystjen (g
8hYy 819-827 L°0T 6¢€ £'6l LS S it . 8 L1/ U [4 € 6 8 SL L ystiae)
ISE hiw-0L2 %°9 (43 9°'SlL 9% 8 L 4 9l "0 tL 4 *hl 0 4 Japuno |4
h4s 489-08% 1°z 4y L0 4 0 i 4 l 0 0 0 0 . 0 0 sseq pod}Jig
() () 0s 0s NId NId 0s Nid 0s NId_ 0S NId 0s NId 0S NId se}oedg
yjbua| abueu yojeo ysij yoied ystij aung Jaquajdag 3snbny Ainr eunpr
ueay yabusn jo Leaoy) jo Le3ol 9861 G861 '
EULLNEN] LUELNEN

(" (14) yabue| 3Joj u} sa|oeds Jeyjo (|e

¢(71) yYyabua| (L3103 UL SIUAWIJINSEIW JOYEOJD pue JIpunoly sseq padialg) ) N ‘punog @jsewsqly ‘9gel Sun; pue Gggl Jequeildag

- aunp Gupanp sAep 3ou gg Joj €(0S = opLsaInN0 Nuis *Nj4 = episui Bupjeoly) saeu ((Ib ,aepunoly,, ysew peydlaJis Yyouj 0°S
/pJek 0g Kq 3ybned satoeds jueisodut A||efoJouwod J4oj Yjbue| uesw pue ‘ebued yjbue| ‘ysjes fe3o3 jo jueosed “ysiy Jo JequnN ‘g @|qe]



34

0°001 A9 0°00L 9tz 9 Sl 56 L €€ 61 o ystd Lelop

— — —_— —_— - — —_— —_ —_— _— — ‘. ‘ —_
- - 8°67 il h°te 0L 0 0 9 - 8¢ L 8t L] 14} qeJo an|g
- 0Z4-102 9°42 L1 9° 1l 114 l € € €l S l ] 8 peys psezzLy
19 STL-0LY 0 0 81 Y 0 Y 0 0 0 0 0 0 dae)
€6€ €6€ 0 0 S0 l 0 0 0 I 0 0 0 0 rawcmnoo;m
192 YA 0 0 ) l 0 0 0 3 0 0 0 ”a je|(nw padiyig
661 20Z-561 L1 l S°0 l 0 l 3 .0 | 0 0 0 0 yoged o3 4yn
rAA4 SSC-0LL 8°8 S 0 0 0 0 6o 0 € 0 [4 0 La4oxoew ys tuedg
88l 881 0 0 S'0 8 0 13 0 0 0 0 0 0 jodg
[43% P L T4 0°L ki L4 6 .F [A l ' 0 € [4 [4 JO)e0JD DlLjue |3y
8.2 S04%-002 £'s € 8°8 6l 0 | 0 l Sl [4 Y 0 0 ;w_ums_m
€84 629-21¢ S°Ll ot 1 €z 0s € 87 € €l 0 4 % L ystiied
i8¢ 0Sh-20¢ £°S 3 z°9l S€ l ] 0o .zl 0 S m €l Japuno |4
(o) (unr) 0s 0s NI3 Nid 0s NId 0S Nid 0s NId 0S Nid wovonmw
yibua| abuey yo3ed ysis  yogedo ysti aunp Joquajdag 3snbny YUY
ueay yibuan 40 le30] 3o {ejop 9861 Ge6l '

LFUELNEY quasdad

{*(14) yabue| xJojy u} se|deds

Jayjo [|e €(71) y3abua] [P303 UL SIUSWEINSESW J8NEOJD puB Jepunold) *H°N ‘punog e|Jeweqiy €986l eunp; pue g6l Jequaldeg

- Kinp Buganp skep 39u 49 Joy (0SS = 9pLsSInO Juis “N|4 = opisul Burjeoy) siou |16 ,Jopunoly, ysew poyd3eJ3s youi §°§
/pdek og Aq jybneo sopoeds juejuodwi A|(e}oJsuwod Joy yjbuo| uesw pue ‘obupd yjbusl €yojed |e3o3 J0 JuIdsad Cysiy O JaqunN ‘g 9|qe]



35

Fall Fishery
The minimum legal mesh size for Albemarle Sound during the fall fishing

season (October-December) is 3.5 inch. This is the predominant mesh size
utilized by area fishermen because it is selective for large to medium white
perch and pan size (12-16 inch, age I+) striped bass. Striped bass dominated
the catch during the fall of 1984 (Table 11) and was second to gizzard shad
(Table 12) in 1985. Figures 9 and 10 contain length-frequency and year class
distribution for striped bass taken in 3.5 inch nets during the fall. Due to
the large number of striped bass taken in the 12 to 16 inch size range, a
portion of the catch was separated by sex and subsampled for age (year class)
determination. Subsampling procedures were based on the method of Ketchen
(1950) and Harriss et al. (1985). Fish between 14 and 16 inches (TL)
comprised 70.5% and 71.4%, respectively, of the fall 1984 and 1985, 3.5 inch
net catch. The majority of the striped bass taken during the fall season by
3.5 inch gear are age I+ (18 to 20 months oid).

Data presented in Table 12 support area fishermen's efforts, through
regulation, to decrease the harvest of striped bass during the fall season and
concentrate on white perch by restricting nets from 3.5 inch up to 4.25 inches
to sink nets, only, to be used in water depths 10 feet or more. Floating nets
(FIN and FO) captured 33% of the striped bass and 29% of the white perch taken
during the fall 1985. Therefore, the elimination of the FIN and FO nets will
provide some conservation of striped bass and will allow for the harvest of
the more bottom oriented white perch by SO nets.

Length-frequency and year class distribution of striped bass captured in
3.75 inch nets fished during the fall 1985 are shown in Figure 11.
Approximately sixty-five percent of these fish were between 14 and 17 inches
(TL) and 67% were.age I+. Comparing Tables 12, 13, 14, and 15 for 3.5, 3.75,
4,0, and 4.25 inch nets, respectively, the white perch catch drops -
significantly -in the nets larger than 3.5 inches. Further, comparison of
these tables for the fall 1985 season reinforces efforts directed af~§triped
bass conservation by elimination of the FIN and FO nets. Striped bass length
frequency and year class distribution for 4.0 and 4.25 inch nets fished during
the fall 1984 and 1985 are presented in Figures 12, 13, 14, and 15. Few fish
were captured in these nets during fall 1984 (Tables 16 and 17) and no
comparisons could be made because inside and outside net replicates were not
fished.
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The majority of the striped bass captured during the fall 1984 and 1985
in 4.0, 4.25 and 4.5 inch nets (Figures 12, 13, 14, 15, and 16) were greater
than 17 inches (TL) and age II+ (approximately 30 to 32 months old). Table 18
contains information on fish collected from 4.5 inch nets November - December
1985.

Spring Fishery

The spring season (January - May) is a period characterized by extensive
spawning migrations into the Albemarle Sound estuary by anadromous fishes;
river herring (alewife, Alosa pseudoharengus and blueback herring, Alosa
aestivalis), hickory shad (Alosa mediocris), and American shad, (Alosa
sapidissima). White perch, striped bass, and catfish also migrate within the
estuary to spawning areas. These migrations make all these species extremely
susceptible to harvest by gill nets and other commercial gear.

Stretched mesh gill nets floating outside (F0) and sink outside (S0) of
3.0, 3.5, 3.75, 4.0 and 4.5 inch were fished during the spring season 1985 and
1986. Nets of 4.25 inch were fished only during spring 1986. The minimum
mesh size allowed during the spring season is 3.0 inch webbing. River
herring, which are abundant during the spring, are the target species for

these nets. River herring accounted for over 73% of the fish taken in the 3.0
inch mesh (Tables 19 and 20). White perch were second in abundance. When
comparing data for striped bass, white perch, and river herring for 1985 and
1986 mean lengths varied less than .4 inches. Figures 17 and 18 contain the
striped bass length-frequency and year class distribution for 3.0 inch mesh
during the two spring seasons. Striped bass less than 16 inches (TL) of age
group II (21-25 months old) comprised the majority of the catch.

Catch and length data for 3.5 inch mesh nets fished during the spring
seasons are contained in Tables 21 and 22. River herring, white perch,
catfish, gizzard shad, striped mullet, and striped bass dominated the catch.
Comparing 1985 and 1986 data, mean lengths for white perch and riveflﬁerring
varied less than .3 inch (FL). The 3.5 inch nets accounted for the majority
of the striped bass (N=209) captured during the spring seasons. Length
frequency and year class distributions for these fish are presented in Figure
19 and 20. Striped bass between 14 and 17 inches (TL), of age group II
dominated the catch. Year class 1984 (age II) fish taken during 1986 appeared
to be faster growers, and covered a broader size range than the 1983 year
class (age II) fish taken in 1985.
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Tables 23 and 24 contain data on fish collected by 3.75 inch nets during
this season. Catfish and gizzard shad were the most abundant species captured
in this size gear. White perch constituted a sizeable portion of the catch
during 1986. Striped bass of age II, between 15 and 18 inches (TL) comprised
the major portion of the catch (Figures 21 and 22).

Information compiled on fish taken in the 4.0 inch nets are presented in
Tables 25 and 26. Catfish and gizzard shad dominated the catch. The 4.0 inch
nets were second only to the 3.5 inch net in numbers of striped bass taken
during the spring season (N=125). The majority of these age II fish were
between 15 and 18 inches (Figures 23 and 24). Four in webbing was the
smallest mesh to effectively capture striped bass of two different age groups
or year classes (71% = age II and 26% = age III).

Nets of 4.25 inch were fished only during the spring of 1986. The
majority of the fish taken by these nets were catfish and gizzard shad (Table
27). American shad and striped bass also made up an economically important
portion of the catch. Figure 25 illustrates that the majority of the striped
bass captured by the 4.25 inch webbing were 16 to 18 inches (TL) and age II.
This mesh size was similar to the 4.0 mesh in capturing more than one age
group. )

Tables 28 and 29 contain harvest data for species from the 4.5 inch nets.
Catfish and gizzard shad continued to be the most prevalent species taken by
the larger mesh nets. Catches of American shad, as would be expected,
increased as mesh size went up. A significant number of striped bass between
18 and 22 inches were taken (Figures 26 and 27) in this mesh size. These fish
were from the 1982 and 1983 year classes (age II1) captured in 1985 and 1986,
respectively. The 4,5 inch was the only mesh which selected fish
predominantly of age group II1 (approximately 33-37 months old).

Data collected during the spring seasons (1985 and 1986) are the most
consistent, due to the numbers of fish collected and effort expended, when
comparing mesh size selection by species, catch-per-unit of effort (tPUE) and
relative percent of catch by mesh size. The spring season data for striped
bass collected in 3.0, 3.5, 3.75, 4.0 and 4.5 inch nets were used to estimate
the relationship between mesh size and mean total length. Figure 28 shows the
regression equation and the closeness of fit of the regression line to the
points representing mean total length and mesh size. This regression equation
may be used to determine the length for which a mesh size is most efficient.
Mean length per mesh in this study was 0.7 to 0.9 inch greater than
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calculations made by Trent and Hassler (1968) for male striped bass collected
in the Roanoke River. The difference in lengths may be attributable to the
hanging coefficients used and/or hydrological conditions and the effect it has
on fishing and capture efficiency of gill nets (e.g. fast flowing Roanoke
River compared to the slow moving tidally influenced Albemarle Sound.)

Catch-per-unit of effort (CPUE) data by net sizes with similar effort are
presented in Table 30. The 3.0 inch net is indeed a "river herring net" with
almost one-half the catch being comprised of these fish. White perch and
striped mullet were also very important catch components in the 3.0 inch net.
The importance of the 3.5 inch net to a multispecies fishery is evident when
comparing the CPUE data with other mesh sizes.

SUMMARY AND RECOMMENDATIONS

Approximately thirty percent of the striped bass taken in 3.0 inch nets
during the spring season (January - May) were less than 14 inches total
length. Many of the undersize striped bass taken January - May could probably
be released alive due to the cooler water temperatures. The 3.0 inch herring
nets are an economically important part of the early river herring fishery.
Therefore, no changes in gill net mesh size are recommended for the spring
season.

Data collected during the summer season support the intent of the new
summer gill net regulations. The intent of these regulations, which is to
allow the harvest of striped mullet and flounder with little or no impact on
striped bass, has been accomplished. Striped bass less than 14 inches (TL)
are captured on the shoal areas of Albemarle Sound and its tributaries by the
2.5 inch and 3.0 inch "mullet nets" during this period. However, the
attendance at all times provision of the "mullet net" regulation allows for
the release of these young fish. Additionally, this provision should restrict
the majority of this gear use to daylight periods. Young striped bass appear
to utilize these shoal areas mainly at night and during the low 1ight periods
of dawn and dusk. Strict enforcement of the "mullet net regulation" will
further enhance striped bass conservation. "Flounder nets" (5.0 and 5.5 inch)
do not appear to be of concern with the present size ranges of striped bass
prevalent in Albemarle Sound. ' Also, larger striped bass of age IIl and older
appear to avoid if possible, the warmer shoal waters where "flounder nets" are
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Table 30. Catch per unit of effort (CPUE) for frequently captured commercial
species by specific gill net stretched mesh during January-May
1985 and 1986, Albemarle Sound, N.C. (unit of effort = one net

day)
Mesh size (inches)
3.0 3.5 4, 4,5
Species CPUE CPUE CPUE CPUE
Striped bass 0.49 1.05 0.66 0.50
White perch 8.29 2.40 0.32 0.03
Striped mullet 1.83 ' 0.98 0.07 0.00
Catfish 1.61 2,31 3.31 2.06
River herring 48.22 2.73 0.06 0.01
Hickory shad 0.01 0.47 0.12 0.02
American shad 0.01 0.03 0.08 0.40
Gizzard shad 3.92 4.83 3.30 1.64
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most productive. Preliminary data on preferred temperatures of striped bass in
Chesapeake Bay further support this behavior (Coutant and Benson 1986).

Fall season (October - December) gill net regulations were revised in
1986 as a result of local efforts to extend the striped bass season earlier
into the fall. Revisions were intended to direct effort away from schooling
striped bass and towards other species, such as white perch and catfish, by
fishing the deeper water areas of the sound. These regulations were
recommended by the Albemarle Fishermens Association (AFA) and are supported by
data collected during this project. The new regulation [15 NCAC 3B .0401(3)]
reads as follows: "From October 1 through December 31, no gill net shall be
used which has a mesh length less than three and one-half inches in Albemarle
Sound and tributaries. Gill nets which have a mesh length three and one-half
inches and greater and less than four and one-quarter inches must be sunk to
the bottom, set in no less than eight feet of water in the tributaries, ten
feet of water in the Sound, and be no more than 35 meshes deep." This
regulation allows for conservation of age I+ striped bass throughout the fall
season when they are concentrated in surface feeding schools, without severely
restricting the harvest of the more bottom oriented white perch, yellow perch
(Perca flavescens), croaker (Micropogonias undulatus), weakfish (Cynoscion
regalis) and catfish.

The fourteen inch (TL) size limit for striped bass and 3.5 inch minimum

mesh size compliment each other well. Approximately 70% of the striped bass
taken in 3.5 inch nets during the fall were between 14 and 16 inches (TL).
This is also the largest mesh size which will allow the efficient and
economical harvest of white perch. Comparing catches of 3.5 inch nets to the
other nets fished during the project, it is evident that total gill net
landings would be drastically reduced for many commercially important species
if further restrictions were placed on the use of this net. |

Conservative use of the newly enacted "October striped bass season”
proclamation authority would be beneficial for both the fishermen and the
fishery. Spoilage rate for striped bass taken in October 1985, with water
temperatures near 21,0°C (70°F), was approximately sixteen percent. Reviewing
Division of Marine Fisheries data since the mid-seventies it appears that
striped bass growth has increased with fish achieving 12 and 14 inches TL at
an earlier age (Street and Johnson 1977 and 1981). Therefore, another month
of growth will allow more fish to reach the 14 inch TL minimum size and gain
additional weight (Street and Johnson 1981).
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Area fishermen are concerned by the discard of striped bass which is
occurring by allowing the fall gill net season to begin prior to the opening
of striped bass season. Approximately 93% of the striped bass taken in 3.5
inch project nets during October 1985 were dead when taken from the nets,
therefore, would have been a wasted by-catch of the fishery. Area citizens do
not view this as conservation, when one species is destroyed to allow the
harvest of others. Many fishermen are requesting that the opening of the fall
striped bass season and the gill net season should coincide.

Changing the minimum size limit on striped bass would not conserve these
stocks, without a change in the gill net mesh sizes which are allowed in the
Albemarle Sound fishery. An increase in gill net mesh size would eliminate
the gill net fishery for all species except striped bass, catfish, and
American shad.

Data collected during this project support recently adopted regulations
by the North Carolina Marine Fisheries Commission which provide for a
continued multi-species gill net fishery with striped bass conservation in the
Albemarle Sound.

Additionally, a change to a larger mesh size would direct more effort at
the larger size classes of striped bass (mature fish) and American shad,
stocks of which are also extremely low from a historical perspective (Winslow
et al. 1983, and ASMFC 1985). Gill net mesh sizes of 4.5 inches and greater
would be utilized in the harvest of sexually mature striped bass. Male
striped bass are sexually mature by age III (>18 inches TL), while almost all
females mature by age V (>24 inches TL) (Trent and Hassler 1968 and Harriss et
al. 1985). Additional information on the late spring gill net fishery for
striped bass and American shad is needed to evaluate future protective
measures for mature (spawning stock) striped bass.
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